Phorbol esters stimulate bone resorption in fetal rat long-bone cultures by mechanisms independent of prostaglandin synthesis.
The phorbol esters, 12-O-tetradecanoylphorbol-13-acetate (TPA) and phorbol-12,13-didecanoate, which activate the enzyme protein kinase C, stimulated resorption in fetal rat long-bone cultures at concentrations of 1 and 10 microM. This effect appeared specific for active phorbol esters, since the inactive analogue 4-alpha-phorbol-12,13-didecanoate was without effect. The resorptive responses of fetal rat long-bone cultures to active phorbol esters differed from those previously described in newborn mouse calvaria cultures, since resorption stimulated by TPA in the rat long bones was not inhibited by either indomethacin (10 microM) or flufenamic acid (10 microM). However, calcitonin, an inhibitor of osteoclastic resorption, did decrease the response to TPA. There were some similarities between the response of fetal rat long-bone cultures to TPA and their response to epidermal growth factor (EGF). Like EGF, TPA stimulated DNA synthesis in the bones (measured as the incorporation of [3H]-thymidine) at concentrations below those necessary to stimulate resorption. TPA also did not stimulate resorption in the presence of aphidicolin (10 microM), an inhibitor of DNA synthesis that has been previously shown to block the resorptive response of these cultures to EGF. However, the responses of the cultures to TPA and EGF were not identical, since, unlike the effects of EGF, the stimulatory effects of TPA on DNA synthesis were biphasic. These results demonstrate that active phorbol esters stimulate bone resorption in fetal rat long-bone cultures through mechanisms that do not require prostaglandin synthesis but do appear to be mediated by osteoclasts.(ABSTRACT TRUNCATED AT 250 WORDS)